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PROBLEM TO BE SOLVED: To provide a manufacturing method of an a-Si TFT 
having an excellent reliability, by improving the film quality of its semiconductor 
layer wherein fluorine has been so entrapped conventionally in its manufacturing 
process as to cause its on/off resistances to deteriorate, although an SiNx film 
and an a-Si film are formed continuously in it by a plasma CVD method as its 
gate insulation film and as its semiconductor layer and it has otherwise originally 
excellent on/off resistances. 

SOLUTION: A TFT is so created that the fluorine content of its semiconductor 
layer created by a plasma CVD method has a small value not larger than 1 .Ox 
1019 (atoms/cm3). By such improvement of the film quality of its semiconductor 
layer as to make good the film quality present near the interface between its gate 
insulation film and its semiconductor layer, there can be provided the a-Si TFT of 
an excellent characteristic having a small shifting quantity of its Vt which is 
caused by its low trapping level. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor device characterized 
by making it the fluorine content of said semi-conductor layer become below 
1.0x1019 (atoms/cm3) in manufacture of the semiconductor device with which a 
laminating is carried out and some constructs are formed on the 1 principal plane 
of a substrate so that the insulator layer and semi-conductor layer which consist 
of a silicon nitride may touch mutually. 

[Claim 2] The manufacture approach of a semiconductor device according to 
claim 1 that an insulator layer and a semi-conductor layer are characterized by 
being continuously produced by the plasma chemistry gaseous-phase depositing 
method. 

[Claim 3] The manufacture approach of a semiconductor device according to 
claim 1 that an insulator layer and a semi-conductor layer are characterized by 
being the gate dielectric film and the semi-conductor layer of a field effect 
transistor. 

[Claim 4] The manufacture approach of a semiconductor device according to 



claim 1 that a semi-conductor layer is characterized by being an amorphous 
silicone film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a 

semiconductor device. 

[0002] 

[Description of the Prior Art] By the plasma chemistry gaseous-phase depositing 
method (it is henceforth called a plasma-CVD method), since it has the on 
resistance and off resistance which the thin film field-effect transistor (it is 
henceforth called a-Si TFT) respectively formed continuously as gate dielectric 
film and semi-conductor film excelled in the silicon nitride (it is henceforth called 
the SiNx film) and the amorphous silicone film (it is henceforth called the a-Si 
film), it is put in practical use as a switching element of a liquid crystal image 
display device. 
[0003] 



[Problem(s) to be Solved by the Invention] However, in those production 
processes, in case the interior of a process chamber of plasma-CVD equipment 
is cleaned using gas, such as NF3, CF4, and SF6, when a fluorine remains 
inside a process chamber and a fluorine mixes in the semi-conductor layer which 
formed membranes immediately after, there is a problem of degrading the on 
resistance of a-Si TFT and off resistance. 

[0004] Then, this invention aims at offering the manufacture approach of 
semiconductor devices, such as a-SiTFT which improves the membraneous 
quality of a semi-conductor layer and has the outstanding dependability. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
this invention is produced so that the fluorine content of the semi-conductor layer 
which removes the residual fluorine in a process chamber by the approach of 
generating the hydrogen plasma, and is produced by the plasma-CVD method 
after cleaning of the process chamber of plasma-CVD equipment may have a 
small value below 1.0x1019 (atoms/cm3). 

[0006] By the improvement of the membraneous quality of a semi-conductor 
layer, this invention improves the membraneous quality near an interface, 
originates in that there are few trap levels, and can offer outstanding a-Si TFT of 
a property. Therefore, the thing of a property which was excellent also in the 
semiconductor device of other application using the semi-conductor layer of this 
invention is obtained. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained to a detail with reference to a drawing. Drawing 1 shows the 
important section structure section of a-Si TFT in the gestalt of 1 operation of this 
invention. In drawing 1 , the gate electrode 2 which consists of conductors, such 
as Cr, aluminum, and Mo, is alternatively formed on a glass substrate 1. 
[0008] After cleaning the interior of a process chamber of plasma-CVD 
equipment, the fluorine inside a process chamber is removed by generating the 



hydrogen plasma. 

[0009] By subsequently, the plasma-CVD method of an parallel monotonous 
mold for having used 13.56MHz glow discharge As gate dielectric film, the SiNx 
film 3 of the thickness of 3000x10-10m (or 3000A) extent, It deposits 
continuously, the a-Si film 5 of n+ mold which includes the a-Si film 4 of 2000x10- 
10m (or 2000A) extent, and Lynn as an impurity by the plasma-CVD method 
same as semi-conductor film as the SiNx film - thickness 200x1 0-1 0m (or 200A) 
extent - The a-Si film is alternatively removed by etching etc., and the pattern of 
the island-shape a-Si film is formed. 

[0010] Furthermore, a-Si TFT is produced by forming the film which consists of 
conductors, such as Cr, aluminum, and Mo, on the pattern of the a-Si film 4 and 
the a-Si film 5 of n+ mold, and removing the n+ mold a-Si film between the 
source electrodes 6 and the drain electrodes 7 by which covering formation was 
alternatively carried out by etching etc. 

[001 1] On the property of a-Si TFT, and according to research of this invention 
persons, especially for an ON property and dependability, it is ******** to greatly 
be influenced by the membraneous quality of a semi-conductor layer. Especially, 
it was checked among the membraneous qualities of these semi-conductor 
layers that the amount of fluorine mixing is the big parameter which shows the 
optimal membraneous quality. 

[0012] It is the same conditions as producing a-Si TFT, and the amount of 
fluorine mixing of the semi-conductor layer in the gestalt of this operation made 
the SiNx film and a semi-conductor layer deposit on the single crystal silicon 
substrate by which double-sided polishing was carried out, by secondary ion 
mass spectroscopy (SIMS), it carried out the quantum of the fluorine content per 
unit volume of a semi-conductor layer, and calculated it. 

[0013] The shift of Vt of a same sign produces especially degradation of the a-Si 
TFT property by degradation of the membraneous quality of a semi-conductor 
layer by forward [ of the sign of the gate voltage appeared and impressed to the 
threshold electrical potential difference Vt of the gate ], and negative. 



[0014] In a-Si TFT shown in drawing 1 , the threshold electrical potential 
difference Vt of the gate in the gestalt of this operation was made into gate 
voltage in case a drain current is set to 1x10-8A, when channel width W and the 
W/L ratio of the channel length L impressed uniformly a grounded source and 
drain electrical-potential-difference 0.1V in the environment of a dark place at the 
substrate temperature of 25.0**3.0 degrees C using the thing of 6. Moreover, Vt 
shift amount subtracts the gate threshold electrical potential difference Vt 
immediately after a-Si TFT production from the threshold electrical potential 
difference Vt when carrying out long duration actuation of a-Si TFT, and ending. 
[0015] Drawing 3 shows the pattern of Vt shift of the fluorine content of a semi- 
conductor layer of a-Si TFT of 8.84x1019 (atoms/cm3). The property immediately 
after a-Si TFT production was A curve, and was Vt=Vt1**0.5V. The property after 
operating a-Si TFT in a 25.0**3. 0-degree C environment among the desiccation 
nitrogen-gas-atmosphere mind of a dark place for 10 minutes by grounded 
source, grounded drain, and gate voltage 30V regularity (direct-current operating 
condition) is B curve. Vt=Vt2**4.5V, Vt showed the forward shift and the drain 
current in case gate voltage is 20V has decreased 1 1 % with 2= 7.2micro [ of ID ] 
A in after what was initial ID1=8.1microA operating. 

[0016] Drawing 2 changes various conditions of plasma CVD, such as a flow rate 
of hydrogen gas, discharge power, and a degree of vacuum, on the occasion of 
hydrogen plasma generating. About the semi-conductor layer produced after 
changing the amount of fluorines inside a process chamber, among the 
desiccation nitrogen-gas-atmosphere mind of a dark place, in a 25.0**3.0-degree 
C environment It is drawing which plotted Vt shift amount at the time of making it 
operate for 10 minutes by grounded source, grounded drain, and gate voltage 
30V regularity (direct-current operating condition) on the axis of ordinate, and 
plotted the fluorine content of a semi-conductor layer on the axis of abscissa. 
[0017] In drawing 2 , Vt shift amount of a-Si TFT is located in a line on two 
straight lines by making a fluorine content into a parameter. And when the 
fluorine content became larger than about 1.2x1019 (atoms/cm3), it became 



clear that Vt shift amount increases with the increment in a fluorine content. 
[0018] In order to obtain a-Si TFT excellent in dependability from the above thing, 
it turns out that it is required for the fluorine content of a semi-conductor layer to 
be small to below 1.0x1019 (atoms/cm3). 
[0019] 

[Effect of the Invention] As explained above, according to this invention, it is 
thought that the semi-conductor layer produced by the plasma-CVD method a 
fluorine content is small to below 1.0x1019 (atoms/cm3) has a small level 
consistency near an interface as mentioned above, and it excels as a semi- 
conductor layer of a semiconductor device. Furthermore, a-Si TFT using the 
semi-conductor layer of this invention has stable Vt shift, and can produce a-Si 
TFT which has the outstanding dependability. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section structure section Fig. of a-Si TFT in the gestalt 
of 1 operation of this invention 

[Drawing 2] The property Fig. showing relation with Vt shift amount of a-Si TFT at 



the time of performing direct-current actuation for 10 minutes with the fluorine 
content of a semi-conductor layer 

[Drawing 3] The property Fig. in which having plotted the drain current on the 
axis of ordinate, having plotted gate voltage on the axis of abscissa, and having 
shown the situation of Vt shift 
[Description of Notations] 

1 Glass Substrate 

2 Gate Electrode 

3 SiNx Film 

4 A-Si Film 

5 N+ Mold A-Si Film 

6 Source Electrode 

7 Drain Electrode 
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DRAWINGS 



[Drawing 1] 
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